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Abstract 
So called “hard times” are in our paper connected with post-crisis situation. FLIEM model predicts that before the crisis, during 
the crisis and after the crisis phases are connected with higher levels of inventory in food processing enterprises. Investments in 
current assets of the businesses are a hedging instrument against individual risk sensitivity that is higher in crisis affected times. 
The paper aim is to compare real economy data with FLIEM predictions. The FLIEM model expected that inventories to total 
assets indicator should be treated as forecasting indicator about future risk sensitivity of the entities. It could be also suitable as 
forewarning impulse of future standing of whole food processing part of economy. 
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1. Introduction 
Levels of inventories from investment point of view are similar to cash and like cash balances (Bates, Kahle, & 
Stulz, 2009; Dluhosova, Richtarova, & Culik, 2011; Faulkender, & Wang, 2006) are maintained in entities for 
hedging purposes against the risk of breaking production fluency and risk of lack final offer for the clients. That 
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kind of investments have also American option value from holding cash or European option value from holding of 
inventories (Michalski 2014; Soltes, & Rusnakova, 2013; Michalski, 2013). There is believed that, both cash and 
inventory levels should be as small as possible (Ferreira & Vilela, 2004; Kim, Mauer, & Sherman, 1998; Miller & 
Orr, 1966). But, what means that such “as small as possible” level? If financial management decision should be 
done in context of future cash flows generated by the firm in the risk and uncertainty context, then truth is that the 
risk is higher, the inventory levels have higher utility (Belas, J., Cipovova, E., Novak, P., & Polach, J., 2012 Polak, 
2009; Zmeskal & Dluhosova, 2009; Uzik & Soltes, 2009). There exists very few firms not suffering from such risk, 
and they do not suffer in the same way always (Opler, Pinkowitz, Stulz, & Williamson, 1999; Pinkowitz & 
Williamson, 2001; Dluhosova, 2004). Firms sensitivity on risk is different, and it depend on factors connected with 
its business environment, including before the crisis, during the crisis and after the crisis context (Kulhanek, 2012; 
Ozkan & Ozkan, 2004; Hudson & Orviska, 2013; Jajuga, 1986). That paper is about FLIEM model predictions, and 
empirical data explanation of phenomenon of sensitivity on risk (Dluhosova, 2012; Dittmar & Mahrt-Smith, 2007; ). 
We also try to suggest that inventory to total assets indicator serves as forecasting information and forewarning 
signal about whole manufacturing part of economy as firm environment (Horvatova, 2008; Kalcheva & Lins, 2007; 
Zmeskal & Dluhosova, 2010). 
Current assets part such as inventories are a result of use active policy in attract the offer to clients by on time and 
full answer on the purchasers needs (Michalski 2014; Michalski, 2009). Scale of investment in inventories and 
capital involved in inventories levels is a result of enterprise position in economic environment (Kopa, D’Ecclesia, 
& Tichy, 2012; Pinkowitz, Stulz, & Williamson, 2006; Gazda, 2002). In effect there are entities that do not hold 
large levels of inventories. That strong in position firms have small sensitivity on risk and do not afraid of situation 
in which risk of lack of inventories occur (Michalski, 2012d). It is because the cost of short of inventories for them 
is very small or even they have no such opportunity cost or is not linked with negative option value (Soltes, 2010; 
Glova & Sabol, 2011). But also, there are firms with great sensitivity on such risk (Michalski, 2012a). That entities 
need to keep larger inventories levels to hedge against costly risk of shortage of inventories (Michalski, 2012c). In 
that context investment in inventory level is typical corporate finance issue. Free cash flows are generated in context 
of uncertainty and risk and depend also on inventory management policy of the firm (Michalski 2014; Michalski, 
2012b). That risk and uncertainty are mirrored in cost of capital rate that could be used to evaluate current economic 
value of future free cash flows. The firm keeps larger levels of inventories, and does that, because its managing team 
believes that effect of that action will be firm value building factor. Strategic decision about level of investment in 
capital tied in inventories levels is made in context of all advantages and all disadvantages. 
οܸ ൌ ο்ܸ ௓ ൅ ο ஻ܸ௓ ൌ οܨܨ଴ሺ்௓ሻ ൅
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  (1) 
where: ∆V = enterprise value growth, ∆FF = free cash flows increase or decrease (could be positive when increase 
or negative when decrease), C = rate of cost of capital financing of the firm, indices: BZ = to small inventory levels 
consequences, TZ = consequences of holding of inventory levels. 
Depending on individual firm situation their individual sensitivity on risk, with inventory levels investment is 
analogical decision issue like with levels of other current assets. Consequences in keeping higher levels of 
inventories depend on risk sensitivity reported by FLIEM model predictions. 
 
Nomenclature 
FLIEM Financial Liquidity Investment Efficiency Model  
2. Data and model 
The INV/TA, inventory to total assets in manufacturing firms could serves as forewarning indicator about general 
economic condition of manufacturing part of real economy. Each firm tries to suit its inventory levels to its business 
environment. Individual risk sensitivity is a result of entity answer on changes in its internal economic health but 
also is response on general economic changes. Here we present inventories to total assets indicator in Lithuanian and 
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Polish manufacturing firms. That results are presented in three business environment conditions: 2003–2006 period, 
named by us as “before the crisis”, 2007–2009 “during the crisis”, and 2010–2012 “after the crisis”. Empirical data 
confirms our projections derived from theory based on FLIEM model. FLIEM model was presented by Michalski 
(Michalski 2012a, Michalski 2012b, Michalski 2012c, Michalski 2013). That is useful to describe expected 
relationship of inventories and total assets (INV/TA) and it depends on firm individual risk sensitivity level. 
Michalski and Mercik (Michalski & Mercik 2011) and Zietlow and Michalski (Zietlow & Michalski 2012) 
presented such sensitivity on risk relation on Polish nonprofit organizations. In that paper the relation of risk 
sensitivity with inventory levels is presented for manufacturing entities. In the context of risk sensitivity, the growth 
of risk sensitivity is a basis for increase of relation between inventories and total assets (INV/TA). In crisis context, 
according to FLIEM predictions, that relationship could be treated as an forewarning information of increasing 
probability of danger of financial difficulties in manufacturing branch. We expected that growing values of 
inventory levels to total assets (INV/TA) relationship is seen even earlier, before other economic indicators are a 
pretty decent. Figures 1 and 2 together with tables 1 and 2 present relationship of average inventory levels to total 
assets (INV/TA) for data collected from manufacturing firms operating in Czech Republic, Slovakia and Poland. 
Data was collected from food producing firms and from beverages producing firms from 10 and 11 sectors that 
operated incessantly during such 11 years period. 
 
 
Fig. 1. The relationship between inventories and total assets (INV/TA) in food manufacturing firms and beverages producing firms operating in 
Czech Republic, Slovakia and Poland before the crisis (2003–2006), during the crisis (2007–2009) and after the crisis (2010–2012) period. 
Source: own study based on data from 1849 food producing firms operating in Czech Republic, Poland and Slovakia reported in Database 
Amadeus product of Bureau van Dijk, [date: 2014 MAR 01] 
Table 1. One year means of (INV/TA) in food producing and beverages producing firms operating in Czech Republic, Poland and Slovakia 
before the crisis (2003–2006), during the crisis (2007–2009) and after the crisis (2010–2012). Source: own study based on data from 1849 food 
producing firms operating in Czech Republic, Poland and Slovakia reported in Database Amadeus product of Bureau van Dijk, [date: 2014 MAR 
01] 
INV/TA 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 
CZ (415) 15.71 15.69 15.14 14.19 14.51 13.95 12.45 12.56 10.93 9.26 
PL (1245) 16.70 16.56 15.21 15.12 14.71 13.70 11.31 8.27 8.10 7.61 
SK (189) 16.67 16.74 16.22 16.12 15.98 14.01 12.59 10.74 9.89 7.65 
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Fig. 2. The relationship between inventories and total assets (INV/TA) in food manufacturing (without beverages producing) firms operating in 
Czech Republic, Slovakia and Poland before the crisis (2003–2006), during the crisis (2007–2009) and after the crisis (2010–2012) period. 
Source: own study based on data from 1678 food producing firms operating in Czech Republic, Poland and Slovakia reported in Database 
Amadeus product of Bureau van Dijk, [date: 2014 MAR 01] 
Table 2. One year means of (INV/TA) in food producing (without beverages producing) firms operating in Czech Republic, Poland and Slovakia 
before the crisis (2003–2006), during the crisis (2007–2009) and after the crisis (2010–2012). Source: own study based on data from 1678 food 
producing firms operating in Czech Republic, Poland and Slovakia reported in Database Amadeus product of Bureau van Dijk, [date: 2014 MAR 
01] 
INV/TA 2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 
CZ (366) 14.37 14.55 13.97 13.34 13.60 13.04 11.51 11.56 10.87 9.08 
PL (1164) 16.79 16.62 15.20 15.14 14.64 13.63 11.23 8.14 7.88 7.44 
SK (148) 16.15 16.40 15.91 15.40 15.53 13.17 11.76 10.87 9.67 7.33 
 
The strategy of the maintaining the lowest possible level of inventory is often linked with understanding that 
inventory possession is associated with freezing of capital. The firm value based approach lead to understanding, 
that small levels of inventories may affect the levels of sales by interference with the production process or the mere 
absence of finished products while there are buyers willing to buy them. Possible overinvestment in capital can 
contribute to the reduction of the value of the firm. It could be result of negative impact on the level of free cash 
flows. The smaller revenues from sales also reduce the firm value because of smaller forecasted free cash flows. The 
aim of management and maintaining of inventories in the firm should take into account the interests of business 
owners, and decision about the inventory levels must occur, taking into account the demand for stocks. Such results 
from the need to continue the operating cycle of the enterprise. The cheapest and easiest ways to decide about 
inventory levels is to use so called simple methods for inventory monitoring. These methods are possible to use only 
in case of full knowledge about future inventory levels or only for the least important inventories. Simple methods 
are especially for C group of inventories in ABC method. That method allows minimization of the short term cost of 
the inventory management process. The basic idea of that method is to divide the inventory held in the firm into few 
groups, marked by first letters of the alphabet. Groups marked by very first letters (for example by: “A”), includes 
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the most important inventories. That “A” inventories are usually connected with major investment needs, that 
deficiency is linked with a risk for firms reputation and costs. Usually it is relatively the smallest group of stocks in 
an enterprise, but also the most attention is paid to it. Groups marked with later alphabet letters (for example by: 
“C”) includes cheap inventory items or easy to replace inventories. Usually that is the most numerous category of 
stocks but usually they are with the smallest importance. The least time is devoted to monitoring of the “C” group 
and most often in the case of this group it is sufficient to apply the “method of red line” or “method of two bins”. 
The method of red line is a simple method used to determine the moment of order for a further supply of materials 
used for group C materials. The conception of that method is that group C inventories are stored in a suitable 
container and as they are used their level is decreasing. As the stock drops sufficiently, the “red line” is unveiled 
informing about the time for order placing. The method of two-bin is that the materials are placed in two separated 
bins. The time for placing an order is when inventories run out of one of them. During the order execution 
inventories from the second container are used (which is a reserve supply). Depletion of the second container is 
another signal and at the same time the beginning of the use of materials in the first container (that has already been 
complemented). To manage the A group inventories, more complex approaches should be used. One of them is 
family of models based on optimal size of the order model. Simple approaches of inventories management are 
characterized by a low cost of implementation while maintaining very high efficiency in the case of firm. The more 
complicated case is, the higher is probability that such simple approaches are not effective, but the innovative 
approach to the application of simple methods often greatly simplifying inventory management process, may 
contribute much more to the growth of value of the firm than trying to implement more complex and expensive 
approaches.  
Group A needs to use more sophisticated approaches. One of such could be VBEOQ (Value Based Economic 
Order Quantity Model) family. VBEOQ is a modification of EOQ (Economic Order Quantity Model). EOQ is 
inventories management approach in which the optimal delivery size is assumed, guaranteeing minimizing total 
inventory costs in short term – one year horizon – sense. The operation of EOQ model is shown in Formulas (2) and 
(3): 
 
ܧܱܳ ൌ  ቀଶൈே஽ൈெೞೠ೛ெೖ೘೏ ቁ
଴ǡହ
                                                                                                                                          (2) 
 
Where: EOQ = Economic order quantity, ND = the annual demand for the type of inventory, Msup = the cost of 
inventory supply, Mkmd = the cost of maintaining inventory (excluding the cost of maintaining safety inventory), 
[Mkmd = RINV × p], RINV = the percentage of the cost of maintaining inventory, p = unit cost (price) ordered stocks.  
The percentage of the cost of inventory maintaining (RINV) comes from the fact that the cost of maintaining 
inventories grows in proportion to the level of stocks in the enterprise. This share is the sum of the opportunity costs 
(equal to the cost of capital financing enterprise), the costs of storage, handling and internal inventory transport, 
insurance and stocks perish. Hence the percentage of the cost of maintaining inventory is usually higher than the 
cost of capital financing the enterprise, taken as an alternative cost of financing working capital invested in 
inventories. 
 
ܶܥܫ ൌ ௉௑ ൈ ܯ௦௨௣ ൅ ቀ
௑
ଶ ൈ ܮܫܸܰܮቁ ൈ ݒ ൈ ܴ௜௡௩                                                                                                         (3) 
Where: TCI = total short term inventory costs, X = the size of one consignments, LINVL = the level of safety 
inventory.  
The EOQ model does not determine the optimal size of supply in terms of maximizing firm value. That EOQ 
approach minimizes the short term total cost connected with inventories, but it is not the size of order that 
maximizes the firm value. From the point of view of maximizing the firm value the supply order should be 
determined by the formula: 
 
ܸܤܧܱܳ ൌ ቀ ଶൈ்஺௑ௌൈெ౩౫౦ൈே஽௣ൈሺ஼௢஼ାோ಺ಿೇൈ்஺௑ௌሻቁ
଴ǡହ
                                                                                                                         (4) 
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Where: CoC = the alternative cost of capital (equivalent to the cost of capital financing the enterprise), VBEOQ = 
optimal size of one order optimal from the point of view of maximizing the value of the enterprise, TAXS = tax 
shield, TAXS = (1 – Tc), Tc = tax rate. 
The considerations about VBEOQ are synthesized and tailored form of a modified EOQ model form the work of 
Michalski (2009). 
For full usefulness of that model, there is needed a safety stock (LINVL) evaluation (Piotrowska, 1997): 
 
ܮܫܸܰܮ ൌ ቀെʹ ൈ ܵܦଶ ൈ ݈݊ ൈ ோ಺ಿೇൈ௑ൈௌ஽ൈ௣ൈξଶʞே஽ൈ஺೗೚೔ ቁ
଴ǡହ
                                                                                                (5) 
 
Where: SD = standard deviation of consumption stocks, Aloi = the cost of the lack of inventory, П = 3,1416. 
Cost of the lack of inventory depends on risk sensitivity of the firm and that cost could be estimated as: 
 
ܣ௟௢௜ ൌ ȁο ேܸூே௏ȁ ൌ  ฬοܨܥܨ଴ሺேூே௏ሻ ൅
οி஼ிభǤǤಮሺಿ಺ಿೇሻ
஼௢஼ሺಿ಺ಿೇሻ
ฬ                                                                                               (6) 
 
Where: ∆VNINV = lack of inventories firm value influence (usually the firm value destruction). 
Depending on kind of business, lack of inventories is destructive and costly always, but not always it is the same 
level. In period of crisis, Aloi is higher than before the crisis. The lessons from crisis also cause the enterprises to 
keep larger amount of inventories (so inventory periods are longer in days) also in after the crisis time. Such fact is 
illustrated in Figure 1 and in Table 1 and Figure 2 and Table 2. 
Figure 1 illustrates inventory investment (INV/TA) in time before the crisis (2003–2006), during the crisis (2007–
2009) and after the crisis (2010–2012) business environment with continuous growing risk sensitivity in food 
manufacturing enterprises that operate in Czech Republic (CZ), Slovakia (SL) and Poland (PL). Data confess 
growing risk sensitivity and higher inventory investment levels representing by higher inventory to total assets 
relationships (INV/TA). Figure 1 shows result both for food producing and for beverage firms (both for sectors 10 
and 11). Figure 2 contains only data for food producing firms (sector 10). Some firms that are widely known as food 
producers, in data were reported as drink producers. The opposite situations also were noticed, so wanting to show 
food producers inventory levels, was need to show the 11th branch also. 
As presented at the figures and tables, there is clear observable growning tendency, both for Czech, Slovak and 
Polish data. Levels of linventories to total assets dramatically grew in before the crisis period, what is historical 
testimony about forecasting usefulness of INV/TA indicator. That indicator for manufacturing firms grew even 
before first macroeconomic signals were openly reported. Interesting is that in “after the crisis” level is still higher 
than before “before the crisis”. Maybe that is information that both Slovakia, Czech Republic and Poland are not in 
after the crisis, but still before next crisis phase? Businessmen population risk sensitivity is an testimony could be an 
effect of shock and overall, not rational but more behavioral reaction. 
3. Conclusions 
Presented data from Czech, Slovak and Polish manufacturing firms is with one accord with FLIEM model 
predictions. Forecasting of the FLIEM model is useful for make quick judgments about current and future condition 
of the general population of the manufacturing enterprises, that population risk sensitivity and as global effect of 
that. There is possible to guess future condition of the whole manufacturing part of economy as well. Next research 
should be concentrated on future control of overall fit of the FLIEM model and its predictions in after the crisis 
conditions, cross the countries and cross the sectors research, that could answer how the risk sensitivity characterize 
the firms from various business branches, and various countries. 
. 
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